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Stiff SfcftCDTJfeiC^ViT, 10-10 0 kHzfcg:5£ 

ff^^eitCioT, jffl&fcSn&teSBT-A hOa 

^<tfel 0w/cm 2 fc^^nfc 

fe^*Sip{CbT^< fcfc 1 nm/D>©aSTjg^ 
S#i&£te4 0 0-7 0 0rcD«5HrttJfe^ 
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^ftK&UT, 10-1 0 0 kHz, #£K«2 0-5 0 kHi\ZWtfei£ft1t./VV 

3^t»c«toT, Kkft^nftttiKr - A 1 2033ft»6**^«t< tt> l "POB 
S# 6ft. LT, *afOI**#©tt»K»6tT4 0 0-7 0 

0t»tL<B5 0 0-6 0 oroieiirtJcttJtsftfcSflsaaER^^K t*> 

1 Ow/cm2fcBl!3esftfcl^MS|il%rt©v^*hD>«Wm*SBaT?»ikE«Sft 

s# jt i : * m t % n ? <d fa j& » m k> £ l * k * ft * - 1 * 1 1 * * & . 
[11**4] »^s?©at^©iii0jib4 , »f*^ ft»o.i-ioc«i 

rt©«*TJBJB6S»K«*-r* - i 5i|t^i-r^f»*3» 1 fcGtt®#tt. 

6 ] ff£tk?«Dtt*0|l 0 5Bb «f Wr*»*H«B»fciB d 3 d i 
«i-J-*BI*5l 1 CEt©*li. 

■sut^is i - 6 <D^-fnfr i mz&mo-fim. 

B#^iv>ofc/15*-^©5^©4>&< it> 1 ■PCMUTM^©8H41C;-PV»T* 

[«*#3R9] */W;*l*3©-rW7*«EE©*:*tt**, 2 0V-200V© 
SSBF^ S?3:L<te5 0 V— 1 0 0 VC9S6Brt£&£C:i£#$fci1~ : £>W* 1 S7 
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[fflf#Sll 0] /VUXM 7*W*ft*«. 1 0 0Hz~-l OkHzOggHft. 
»*L<ttl kHz~5 kHz(D|gffll*liIfeO> S#=©iE©@tt©^^raj4<»* U 

%~2 5 0 X©MlC<*J:'5ft«lcM:*Sn*c:ttW«4:-r4lll*Wlt-E* 

[fg$lgl2] A 1 2 0 3 B*^ 7^hD>^y^"J>^8*0|WIS 
tf»«£LT3fcSCt»ife;*.&ft*A 1 «WSrffl^T2"3®v4f* hD>*X/r^ 

i kbr©**. 

Mfc&ltlS] «UDtt«:#A 1 203«3&«mi«K, PVD (ttlSttft*) ^ 

ft -Sfi^JS 9 ~ 1 0 (D'ptt < £ h 1 miZiZffi(Dj5&, 

[M#J»1 4]. £T©jrrfcfc%A 1 2 0 3 Rtf#A 1 203«*t, 
»f<C<ni;3-T--< >y«*ftT*»S*6tl»C4:*»«i:'r*ll*flll 1 1" 

[H$]glS] ttinWfc#A 1 2 0 3 Jfa*CVD7a-t7. «fc**») lC«k 




[0 0 0 1 ] 

a. 

[0 0 0 2] 

D Ut¥M%) IQttl:. *JROKft«lR^fi[<t*OJi«0±ffiKlA 1 2O3 

K3t#T#*i^'3 tttjaSnTHS <*BHMMi5. 6 7 4,5 6 4*§-Rtf* 
E^WSg 5,4 8 7,6 2 5f) . 
[0 0 0 3] 

flD»Hft*»6#W**»*"&*^t**«#f *. A l 2 0 3 lt SMfOhcp 

(A^S^) «JI£#-?T Ta-^^iJj £«?«*l*a (7JP7?) , k 
) Rtfx (*-f) £t»o;fc<fc3JMMfc©*&*ffi'V ^LTSSIfCf cc ( 
Wfctt) ai^ffot r r -&?'Jj tmttiZr (#>^) , 0 (->-*) , 
V RZtd (tJV?) ^tfegkit-?*. fi£*CDCVDt&ST&£ 1 0 0 

0~ 1 0 5 0^T&W&&±\Z&162ntzCVD$Lm.\Z&^Tmt>M$S\Z5££L-? 

[0 0 0 4] 

a-, a^/Xtt^OCVD Al20 3 »lt 0 . 5 ~ 5 u m©$SBl*l© 
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till 0 0 or£^5*KWfcK^tt*i&*©fc». ii^S#±rocvD 
A 1 2O3«ffllrt©£fSatt5IS0f6*£fcD' *<DTc£>. ±fotl\Z, S#<t:&M 

xe#KjBHLffittttfct>©"e**H*©J£rt«fc Ofe'W^. A 
[0 0 0 5] 

W3iWmJ3ifi&B£t!tl&fttoV}s £o«J0Rtf*5?tt ?>■*■©<&©#*©»*© 
£5lCPVD&&3nfclA*<<fc9igLfcfc©T&£. «JB"JfP*Xf4*tMlPX* 

[0 0 0 6] 

•5. £K*bn©&l/>SSV>A 1 2O3 PACVD7w;i'A*<4 5 0~7 0 O'Ctl^ 
5»#»flETjB*^*±C«»atlT#fc (DE4110005, DE4110 
0 0 6, DE 4 2 0 9 9 7 5) . A 1 2 034tt^ti-5&*© PACVD^Dt 
7,\Z\Z, 0iJA«A 1 C 1 it^-otz&oti.A 1 Any>ftfttWitfC02tHo 

fcK^«4-#©w©sjiS*^*n, c©^b*sjCtt^^Tr**^i**&. ai 

2O3 ttBtrtfctft** 1 *!**^ -*©*#*tt3. 5Xfc*>fcD»*. -*©±, Z. 
tie.©PACVD A 1 2O3 ttKtt. igfi»7A7 7i5iy:/X(i^>v 

A 1 203ffia^t, B-g-#^©>'Nny>^*6'fei:iisa^-t>SoTWEteJK©{b^W 

Rtf««W»tt*Pi**^bS*^i'»Ttt*«»»*xj|«»ibT»afl:3n 

T^«tV»t>©fcUTL*"5SmW«t*©*ftK7^5^-T«l«SnTVi«>. 
[0 0 0 7] 
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*&mn#mt> wc. fcjR««sin:fc3i^TJB^snspvD ai 2 o 3 s 

**, §fc*t&£nfc;$?£«, -f*>«>o*. DC»tfRF-7^hD>^ 
9*)>{f, 7-9WL%MSt* I BAD M*>lf-A*») KtHSttftSftttS 
58 (ARE) T**. #£8sKttae©*HW«*D. 5 * nflHfi/fi^-iM'X, 

fciSK^B*<D!fe'i4tt, a«nfc»«opvD3&ttK:jci;TiMiiix#6. 400 

~ 5 0 CCttiofcSltPWPVDjaSTA 1 203$rP VDt«t5?0«S©K*li 

ij>dffcj:*pvD*»tt, s#jas*<i 0 0 o'ct^'swafcftfctifcw^c 

O^-jgHfl a-A 1 203$-^^<i:LT ! bfc^bfc (Thornton and Chim, Ceramic 
Bulletin, 5 6 (1 9 7 7) 5 0 4) . fflJSKLT, A 1 2C>3£&*£-tr&£. 

> ^KffiK©»^WH©Al 203«RStt*fcLT"bfce>Lfc (Bunshab and 
Schramm, Thin Solid Films, 40 (1977) 211) . 
[0 0 0 8] 

DD 2 5 2 2 0 5K.I/DE 1 9 5 1 8 7 7 9TBSSnTl>SSf^;l'XDM 
S&ffi (5 s aTJl/V^hD>7»'X«^^U>^) ©fgBJ (;:<£ 9 . A 1 2 0 3 i^o 

fc«t5*»f!»jis**-r*«**«j£^ieiiTBi*»*i. sec, ^©^fec«tt)5 

0 0 ° ~8 0 0"CcD36ai^©a#:m«T«Sa!KA l 203H€r*#f S^i^ffi 

*<, l-cxsicaubu &-?T&^7a±z.&ffflizt)tt<o&mm 

t&Z>. tot, DE 1 9 5 1 8 7 7 9Cf5t, DMSWy^'J>^Sffitt, 

8 o ox;&m<D&&Mm\z&^T&&KTftfttt.tfmt)&h-z>iigghm a - a 1 2 
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HfD-'fXSt)^ fa-Al203^J A 1 2O3 r r -*JiJj ^"b© 

(t) t!£fc«B#WK^*T-& di^T^-S. 'fcfllrtOTttiPOlM'Xtt 
. att^«DU-f XJ:0t>tt*3&»K/hSt». T - A 1 203«fflM Xtt, flWWI- 
0. 0 5~0. 1 tfm©WT?*»1" *. r&^oft©ra*©«EE3i*»ASnfcA 1 
2 0 3 SH*5^T^, r -A 1 2 0 3 ffi«> (4 4 0) *£»liT#*U^(SfiEGJ 
fc^Lfc. DE420997 5 © * TIBiS £ *1T 3 P A C VD t Ho tc9ffi%L 

CTAJitttSSa^flDAny^^tH-sfc^ttft^A 1 2 0 3 :3— ?V >i^rt 

[0 0 0 9] 

<,>ofcJ:5tt£«««©&»©WlMXJU:T4 00-700 1:, »SKB5 0 
0~6 0 0r<DS#:^T/i;P7.-T^hO>7.>'t^^U>^$:ff^'5c:i(C«t 

0, «<l*ttWtt©*4T-A l 203*«*3«**AS!©3&ifcrtltB#Sn*. 

saKTseaEow&ftisnfcttaKA 1 203*^^0, cn6BWit>W3 

[0 0 10] 

r-A 1 2 03««. *»X«a*©Bll*^*Ji*»&JK*»«Btt»*«fflt© 
*(C|*|-&$nTV^Td;<, u^Tt-A 1 203-IBIfJKBlfeMiJrolT 
jfeO, IR*flsiA 1 203*OMK«t>rtfl!J©Ji*«#ft-r*»^»Ctt-ttltt, T 

1, Nb, Hf, V, Ta, Mo, Tr, Zr, Cr, WRI/A 1 ©^"sil^ 

[0 0 11] 




203 WimzntcxMtit^T. mc<mwLi)njL< i p<Dxttm<D&wti:±tf<D&.m . 

<&fci&-e»4£-*-*c:.l:*«T**. r r - A 1 2O3J -JfftlWC 0, 6 Rtf 
[0 0 12] 

*3fiWlCfJ!-3 fcSSSKr -A 1 2 03« (4 4 0] <D^|6]T> 

TC(hkl) = [I(hkl)/Io(hkl)][[l/n]Z[I(hkl)/Io(hkI)]) 
ft^At 1 . I (hk-1) - (hk 1) RI*©JIJ6±05MET*D ; Io (hk 1 
) =ASTM^**»*A^->IhIJ]t7 :: -^*^^V^ST^O ; n=stW\zm 

[0 0 13] 

giSnt (hkl) E»B (111) , (3 1 1 ), (2 2 2), (4 0 0 
) Rtf (4 4 0) T&O, TC (hkl) > 1 m£\Z\fOt3.\Z (hkl) 

■%mzm$umifi3b&. tc (hk n ©{fi*^€<^n«^*nt% 

tt±0»#fct>©£&*. ^^BJfC^^i, (4 4 0) iMClSI^^T© 
TCIil.5i0fc^K 
[0 0 14] 

AtfifLbfllt. m<^#CliJC, «toaT*ft»**WK*3£Ufco-A 1 203*8 
^Sfct^PVD t~A 1203ft. #«S©&JS«MiQIf£35iK:;fe 
HI, 1 0 0 0CMOlflET*f SnfciDf ftCVD a-A.l 2 0 3 ffi^rt 

-e*&ft*««wttfc«*uv»*«iH4*«'r. iftft^nfcPVD r 
-a 1 20 3 s^ft, jtffatswpvDttjRKJt^fts^K-rcnfciiisttBttt* 
r. inscig^ti ws"Jtt*s**L<&#LPVD*«snfci*©i* 

T'PVD r-Al 2 0 3 ttfflSSr«»-r*i:i , bRl«C"9"<5. 
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[0 0 15] 

®mi.g<<DT)ifi* US 5. 8 6 1, 2 1 0Tm7F2tltz£?\ZS i ClrSo*<«t^ 

:WJKft^£ItlfMgJP*tt, #A 1 2 O 3 S©P^0 . 1-10 w m#£ 
t<«, 0. 5~5An)OraT*flLTU5*;IT, 0 . 5 ~ 2 0 fimffl L < \t 

i~i 5 wm©rBiT^»-r-5. aa^b^nfcr-A 1 2 o 3 ^mammz. mi 

i*S#;±ictt^«$-a--&c:t'bT#, WtBr - a 1 1 Oz<DmWZ : tV)t% 0 
. 5~ 1 5 wmifJKIi 1~ 1 0 ymOKT-gtb-r^). PHtJcL-T, A 1 2O3 
B©±®tCte, Ti, Nb, Hf. V, Ta, Mo, Zr, Cr, WRtfA 1 © 

[0 0 16] 

*^BJ»Cfifofcr-A 1 2 0 3 Jf«, jff*b<«7^=f>2&tm^T^«)^^< 
<!:%> 1 -D(DKfo'&-}]?>t'pt£.< t% 1 ^©##X©g£$!5Rtf7.>l'5x£Agll$ 
£JS<^T, 4 0 0~7 0 0t, L < « 5 0 0 ~ 6 0 0 ^SA^ST/l-lUT. 

>7>ny9V>if (DM S) ©SflJfflT<&-5. #?gBJ{C^ fc3&j*tt, & 

* cofi ©S#±{C»5|-r-5S^ ©flftSi©** 0 31 »r <t H V>-2> . 

BSii^Ot^SMgCll/. r-A 1 203*©lM;j:5lC»ttft 

-2>iplC-r-5>r tC»4. *#**OigU4>»r©«ftttl#*fc0 0.1 — 10 
«f£tfc?©«*© + W©J$«B#Mtt, £H*B©#«H#IHJ©4>tt< t*> 



(10) 



ftibaasnfcajwwaowwKmBtris©^ 5 o%~2 5 0% 

x^f h)vm<Dmmy-i -c*to$*i*». s&k. t-ai 2 o 3 b 

»»it«*w *>&^* ; f oxs©ss**«i»*»n-&. Sfsnsoii 1 - 5 

kHz©3£Bl*J©Ji&$:T?2 0-200, »tK!i50~lO 0 V©M©A-f 7 

-f77.^SSc«, 1 0 0Hz~l 0 kHz$?£L<tel kHz- 5 kHz(D|gHrttCS) 0 
, »#OiEOSStt©»ttWrnBtt, AOltt©»I»IIIO»« U< I4B »© 1 2 
0#© 1 JETFTfc*. 
[0 0 17] 

Ti, Nb, Hf, V, Ta, Mo, Zr, Cr, W&tf A 1 
*5fi0JfclE3SLfcJl (*«) tt, PVDSI, CVDRtf/XttMTCVDaffi 

A) ^ SffitCcfc 9 i& 2 (imCT i NStfSaSnfc 1 0**%© 
C o £^'9©g|$#WC©fflf&$' ! foC>R 16 6. OG- 1 6 MM 0 1 — 15 0M3; 

[0 0 18] 

B) A) j6>t)©T i N©n— r-w >^*Stt*:X*IC, /U^^hD> 
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tt, S* c f 3 DMSCOtf|TS#:t->-;VFcDieBS:[Hie^-&SC:i:»Ci;-pT^L 
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imm 0] ffSl2¥9fil8B (2 0 0 0. 9. 18) 

TfifcD, 0. 1 am^OttfU-f XStOJBtMfcS*lfciMMtr-A 1 20 3 *> 

00~7O0t, »* U<«5 0 0~6 0 0*CcDSi&fflft©a#*SgT, 

1 0 w/cB)2<ir)^fMSF^rtOV^^>n>SWUi*SST, *^ 1 0~ 1 0 0 
kHz$?£Lte, 2 0- 5 0 kH«fcK££ftfc/WXJS»*T##;*RtfEJStt# 

*MSnfc*tttiOBO»ttt*0'f 1 5 0%~2 5 0%<D 
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1 0 kHz, 0?£L<«1~5 kHzlCiS3£$tl-5C:t. 
0»»W0^L<H5»©1~2 0#©1 »C$-<Tt>«U^i:i:, 

<!:, 

- &^*fiWAW7*«JE©ft;Mi#. 20V-2 0 0V, !fSl<B5 
0 V~ 1 0 0 VlCiSJt^nSdi:. 
^#^i-r^fl*« l ~ 3 ©1^1**1* 1 JStCfH®©^?*. 

5 ] mw±.<Dw&%L=f-<DWiW i oo.i-io (omm-c 
t & s c i: £ <*« i -r s mxm a \z g a« 

[W*317] #DD«J^^7;U5^-g^llHil;. (PVD) 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LURRED OR ILLEGIBLE TEXT OR DRAWING 



